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Abstract
　　　Coronary　artery　spasm　（CAS）　is　a　known　complication　after　coronary　artery　bypass　grafting　（CABG）．　We
encountered　an　intractable　case　of　CAS　about　3．5　hour　after　off－pump　CABG　that　did　not　respond　to　a　direct
drug　infusion　in　the　coronary　artery　and　in　which　cardiopulmonary　arrest　ensued．
　　　Although　the　etiology　of　CAS　in　this　case　is　unknown，　we　emphasize　that　there　is　a　possibility　of　CAS　after
OPCAB．
Introduction
　　Coronary　artery　spasm　（CAS）　is　a　known　complica－
tion　after　on－pump　coronary　artery　bypass　grafting
（CABG）．　The　incidence　of　this　phenomenon　varies
from　1　to　80ro　（1）．　There　are　several　reports　on　CAS
following　off－pump　CABG　（OPCAB）．　We　report　a
case　of　CAS　with　chest　oppression，　nausea，　and
electrocardiographic　change　that　developed　about　one
hour　after　extubation　following　OPCAB．
　　　　　　　　　　　　　　　　　Case　report
　　A　68－year－old　man　with　a　medical　history　of　exer－
tional　angina　was　referred　for　OPCAB．　He　had　a　past
medical　history　of　hypertension　treated　with　enalapril
and　amlodipine，　but　had　no　history　of　variant　angina
pectoris．　A　 oronary　angiography　before　the　operation
revealed　the　le 　anterior　descending　（LAD）　artery　was
severely　stenostic．　Grafting　of　the　left　mammary　artery
（LIMA）　t 　the　LAD　using　OPCAB　was　scheduled．
We s lected　total　intravenous　anesthesia．　lnduction
was　performed with　propofol　（1　mg／kg），　fentanyl　（10
pt　g／kg），　an 　vecronium　（O．1　mg／kg），　and　the　anesthesia
was　maintained　with　propofol　and　fentanyl　（20　pt　g／kg）．
Nitroglycerin　（O．5　pt　g／kg／min）　and　Nicorandil　（2　mg／h）
were　given　after　induction　of　anesthesia．　Although
dopamine　was　 equired　after　anastomosis，　we　detected
no　ST－segment　change　on　electrocardiography　during
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　　　Marked　elevation　of
　 　ST－segment　in　Vl　to　V6
Electrocardiogram
Scale：　1　mV＝　10　mm；　paper　speed＝25　mm／s．
Marked　ST－segment　elevation　is　present　from　V　l　to　V6．
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Fig．2　Cardiac　catheterization
　　　　　（A）　The　region　of　the　anastomosis　from　the　left　mammary　artery　to　the　left　anterior　descending　was　not　occluded，　and
　　　　　the　left　mammary　artery　did　not　appear　to　be　in　spasm．　（B），　（C）　Coronary　artery　spasm　appeared　at　the　left　circumfiex
　　　　　and　right　coronary　arteries　（arrows）．
the　anastomosis．　Thus，　the　intraoperative　period　was
uneventfu1．
　　The　patient　was　returned　to　the　intensive　care　unit
（ICU）　and　was　extubated　2．5　h　later．　However，　the
patient　experienced　chest　oppression　and　nausea　about　1
h　after　extubation．　At　the　same　time，　marked　ST－
segment　elevation　in　the　ECG　was　revealed　from　V　l　to
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　（2
V6．　N troglycerin　and　Nicorandil　were　immdiately
increased　and　additional　Diltiazem　was　administered，
but　ST－segm nt　elevation　failed　to　improve．　Mean
blood　pr ssure　（MAP），　heart　rate，　and　cardiac　index
（CI）　remained　within　normal　ranges　（MAP＝70　mmHg，
CI＝3．61／min／m2）．　There　was　no　denaturation　and
the　the　 espiratory　state　was　stable．　Blood　gas　analysis
）
一　62　一 THE　JOURNAL　OF　TOKYO　MEDICAL　UNIVERSITYVoL　64　No．1
revealed　pH　7．357，　PaO，　145　mmHg，　PaCO2　45　mmHg，
BE－O．1　and　HCO3－24．5　（FiO，　O．5）．　Emergency　coro－
nary　angiography　was　performed　and　demonstrated
diffuse　significant　spasms　of　the　LAD，　LCX，　and　RCA．
The　region　of　the　anastomosis　from　LIMA　to　LAD　was
not　occluded，　and　LIMA　did　not　appear　to　be　in　spasm．
　　While　CAG　was　performed，　nitroglycerin　and　nicor－
andil　were　directly　injected　into　the　coronary　artery．
However，　angiography　revealed　no　change，　and　car－
diopulmonary　arrest　ensued．　Cardiopulmonary　resus－
citation　was　then　initiated，　and　the　patient　regained
spontaneous　cardiac　activity．　An　intra－aortic　balloon
pump　（IABP）　was　inserted　and　the　patient　was　retrans－
ferred　to　the　ICU．
　　In　the　ICU，　after　CAG，　although　dopamine　（10　ptg／
kg／min），　dobutamine　（10ptg／kg／min），　and　nora－
drenalin　（O．1pt　g／kg／min）　were　required，　the　patient’s
haemodynamic　prameters　remained　within　normal　val－
ues．　Nitroglycerin（O．5　pt　g／kg／min），　Nicorandil（4　mg／
h），　and　Diltiazem　（1　pt　g／kg／min）　were　continued．　On
ECG，　the　ST－segnient　elevation　started　to　normalize　3
days　after　CAG．　At　5　days　following　CAG，　the　IABP
was　removed．　Extubation　was　performed　6　days　after
CAG．　After　8　days，　the　patient　was　transferred　to　a
regular　ward．
Discussion
　　The　cause　of　perioperative　coronary　spasm　is　un－
known．　Several　factors　thought　to　provoke　spasm　may
interact　during　the　postoperative　period，　including
increase　in　blood　pH　（2），　excessive　ev－adrenergic　activity
（3），　stimulation　of　the　parasympathetic　nervous　system
（4），　physical　manipulation　of　the　coronary　artery　（5），
release　of　vasoconstrictor　substances　by　platelets　（6），　and
various　mediators　released　during　an　inflammatory
response　（7，8）．
　　OPCAB　consists　of　direct　coronary　bypass　grafting　on
the　beating　heart　without　introducing　substantial　inter－
ference　with　pump　function．　Maj　or　problems　are　as－
sociated　with　CABG　without　CPB：　1）　local　cardiac
motion　must　be　restrained　suMciently　to　allow　techni－
cally　correct　anastomosis；　2）　during　the　displacement　of
the　heart，　deterioration　of　cardiac　function　needs　to　be
minimized；　3）　clamping　of　the　recipient　artery　may
cause　regional　ischemia，　with　associated　potential　com－
plications　（9）．　The　procedure　in　our　case　was　perfor－
med　from　LIMA　to　LAD　via　medial　sternotomy．　We
think　that　the　operative　procedure　had　comparatively
little　influence　on　the　outcome．
　　The　factors　responsible　for　spasm　include：　high　en－
dogenous　catecholamine　levels　due　to　inadequate　anes－
thesia，　pain，　and　hypothermia；exogenous　cate－
cholamines　for　cardiac　support；　various　chemical　medi－
ators；　and　combinations　of　these　factors．
　　We　used　fentanyl　for　analgesia　and　propofol　for
anesthesia．　We　believed　the　amount　of　Fentanyl　used
（30　pt　g／kg）　to　be　suMcient，　as　we　understood　this　dose　to
protect　agalnst　stress　responses．
　　In　this　case， the　patient　never　complained　about　the
pain　of　incision　after　operation，　and　endogenous　cate－
cholamine　due　t 　postoperative　pain　was　not　increased．
Furthermo e，　until　CAS　occurred，　only　dopamine　was
requir d （5　ptg／kg／min）．　We　did　not　believe　that
exogenous　and　endogenous　catecholamine　levels　were
excesslve．
　　The　operation　was　performed　via　medial　sternotomy，
which c n cause　hypothermia，　due　to　the　direct　exposure
of　the　cardia　to　air．　The　body　temperature　in　this　case
w s　carefully　maintained　above　35．50C　during　the　per－
ioperative　period．
　　In　this　case，　lactate　was　increased　during　the　early
postoperative　period．　This　suggested　that　the　cardiac
parameters　would　have　been　stable　during　the　perioper－
ative　period．　However，　this　phenomenon　may　indicate
systemic　hypoxic damage．
In　summary，　the　present　patient　developed　severe
ST－segment elevation　after　OPCAB．　The　OPCAB
procedure　has　recently　become　widespread，　as　it　is　regar－
ded　as　a　minimally　invasive　operation．　This　case
involved　a　high　risk　patient　with　many　complications
who　underwent　OPCAB．　Although　the　etiology　of
CAS　in　this case　is　not　known，　we　emphasize　that　there
exists　the　 o sibility　of　CAS　after　OPCAB．
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